Traditionally, the main strategies used to control micronutrient deficiencies have been food diversification, consumption of medicinal supplements, and food fortification. In Tanzania, we conducted efficacy trials using a dietary supplement as a fourth approach. These were randomized, double-blind, placebo-controlled efficacy trials conducted separately first in children and later in pregnant women. The dietary supplement was a powder used to prepare an orange-flavored beverage. In the school trial, children consumed 25 g per school day attended. In the pregnancy trial, women consumed the contents of two 25-g sachets per day with meals. This dietary supplement, unlike most medicinal supplements, provided 11 micronutrients, including iron and vitamin A, in physiologic amounts. In both trials we compared changes in subjects consuming either the fortified or the nonfortified supplement. Measures of iron and vitamin A status were similar in the groups at the baseline examination, but significantly different at follow-up, always in favor of the fortified groups. Children receiving the fortified supplement had significantly improved anthropometric measures when compared with controls. At four weeks postpartum, the breast milk of a supplemented group of women had significantly higher mean retinol content than did the milk of mothers consuming the nonfortified supplement. The advantages of using a fortified dietary supplement, compared with other approaches, include its ability to control several micronutrient deficiencies simultaneously; the use of physiologic amounts of nutrients, rather than megadoses that require medical supervision; and the likelihood of better compliance than with the use of pills because subjects liked the beverage used in these trials.
Introduction
Micronutrient deficiencies, particularly of iron, iodine, and vitamin A, have been recognized for many years as serious health problems in developing countries [1] , including in Tanzania [2] . Well over two billion people worldwide are believed to suffer from these deficiencies, with women of reproductive age and young children at greatest risk. It is also known that in many developing countries, zinc deficiencies are also prevalent; inadequate intakes of vitamin C may adversely influence iron absorption; vitamin E is an important antioxidant; and the following vitamin B-complex deficiencies also have adverse results: riboflavin (widespread ariboflavinosis), vitamin B 12 (anemia), vitamin B 6 (neuropathies), folate (anemia and spina bifida), and niacin (pellagra). Very few developing countries have in place strategies to control these micronutrient deficiencies.
Standard strategies to overcome micronutrient deficiencies
Despite the wide prevalence and devastating consequences [3] of micronutrient deficiencies worldwide, the established approaches to control them have remained much the same for more than three decades and consist mainly of the following three strategies: » Dietary diversification. Clearly the aim of nutritionists is to ensure that people consume a variety of foods that together provide adequate quantities of all the essential micronutrients necessary for health. Actions Mention of the names of firms and commercial products does not imply endorsement by the United Nations University. Michael C. Latham, Deborah M. Ash, Diklar Makola, Simon R. Tatala, Godwin D. Ndossi, and Haile Mehansho S121 taken may include nutrition-education programs to achieve behavioral change, as well as increasing and diversifying regional and/or household production and consumption of micronutrient-rich foods. » Food fortification. The addition of a micronutrient to a food item that is widely consumed by a population at risk of a deficiency has been a widely used strategy for many years in industrialized countries. The classic example is the iodization of salt now practiced in many countries. Other examples are vitamin A added to dairy products and iron to baby cereals. » Medicinal supplementation. This includes the provision of a micronutrient often through the healthcare system usually in the form of a pill, liquid, or injection. It may include (a) periodic administration of megadoses of a specific micronutrient, such as vitamin A or iodine, or (b) regular provision of medicinal amounts of a micronutrient in amounts much higher than the recommended daily intakes (RDI), for example, iron supplements during pregnancy.
Disadvantages and limitations of standard strategies
These three strategies have had both successes and failures, and each has disadvantages and limitations. Many agree that food diversification offers the best long-term approach that is likely to be sustainable [4] . But often it requires either major change in agricultural production, including home gardens, or in higher incomes for the poor, allied with nutrition education. Therefore, progress is slow in many non-industrialized countries, and in some African countries with a deteriorating economic situation, food diversification is unlikely to reduce substantially micronutrient deficiencies in the near future. The conditions needed for successful fortification vary depending on the foods widely eaten in a country and the nutrients being considered for fortification. In some countries several commonly eaten foods do pass through commercial processing where fortification is feasible. Salt iodization has greatly reduced iodine deficiency disorders in many countries, including Tanzania. But in many non-industrialized countries it is difficult to find a suitable food vehicle to fortify with iron or vitamin A. To be suitable for fortification, a food must be consumed regularly by those at risk of the deficiency-often children and women in poor families. Especially in rural areas, those suffering from micronutrient deficiencies may purchase few manufactured or processed foods. There are two kinds of medicinal supplements. First there are those taken in pharmacologic doses daily or at frequent intervals, and second are those prescribed to be consumed in megadoses at intervals of 4 to 24 months. Ferrous sulfate and folate are examples of the former, and vitamin A and Lipiodol® (iodinated poppy seed oil) and oral iodine are examples of the latter. Medicinal supplementation is dependent on a delivery system, which is often relatively costly if the supplement is to reach those at risk. Other problems include poor compliance, which is common with iron prescribed during pregnancy, and low participation rates, such as when massive dose vitamin A supplements are offered over time.
Common problems in implementing the standard strategies
A World Bank review of micronutrient programs [5] found three common problems arising from the implementation of any or all of these strategies: (1) lack of appropriate consumer demand; (2) lack of appropriate delivery infrastructure with adequate access for poor women and isolated populations; and (3) lack of honest, efficient, and technically competent enforcement systems for food fortification.
Appeal of micronutrient dietary supplements as a fourth approach
Micronutrient dietary supplements offer a fourth approach and one that can control several micronutrient deficiencies simultaneously. This approach differs from medicinal supplementation in that several micronutrients are provided at the same time; the micronutrients are provided in physiologic amounts, rather than in megadoses; the supplements can be self "prescribed" or purchased in the marketplace, rather than through the healthcare system; and they are usually pleasant to take, and therefore avoid problems of compliance often associated with medicinal supplements. However, micronutrient dietary supplements have not been very widely used to control common deficiencies in developing countries. The dietary supplement we used has some features of fortification and others related to more common forms of supplementation.
Trials of a micronutrient dietary supplement in Tanzania
In the Dodoma Region of Tanzania, two separate double-blind, placebo-controlled field efficacy trials have been completed using a multiple-micronutrientfortified dietary supplement. The first trial [6, 7] was conducted with young primary schoolchildren and the second with pregnant women, some of whom were followed postpartum during 4 weeks of lactation [8] .
Micronutrient deficiencies including iron deficiency, vitamin A deficiency, and iodine deficiency disorders are recognized as important public health problems in Tanzania [2] . The trials were collaborative involving Efficacy trials of a micronutrient dietary supplement in Tanzania S122 the Tanzania Food and Nutrition Centre (TFNC), Cornell University (Ithaca, NY, USA), United Nations Children's Fund (UNICEF), the Micronutrient Initiative (MI) (Canada), and The Procter & Gamble Co. (P&G) (Cincinnati, Ohio, USA).
The dietary supplement used was a fortified powdered fruit drink. It was developed and produced by scientists at P&G in Ohio, especially for these trials in Tanzania. However nutritionists at TFNC and Cornell University, in consultation with P&G and others, made the decision about which micronutrients to include and in what quantities.
The dietary supplement was supplied to the research team in individual-serving paper sachets each containing 25 g of a fine white powder. The contents of a sachet, when added to 250 ml of water, turned orange and produced a pleasant tasting orange-flavored beverage. The micronutrient content of each fortified sachet is shown in table 1. As indicated in the table, niacin was not included in the supplement for the school study, but was included for the pregnancy trial.
For each trial, P&G provided an equal quantity of nonfortified supplement (placebo) identical in appearance and taste to the fortified supplement. The sachets containing the fortified and nonfortified beverage supplements differed only in the color of the package. The study participants as well as the research team did not know which sachets were fortified and which were not until the results had been analyzed, when the code was broken. Different-colored sachets were used for each of the trials.
Efficacy trial in schoolchildren
This was a randomized, double-blind, placebo-controlled efficacy trial. The children who participated were recruited from six rural primary schools in Mpwapwa District in the Dodoma Region of Tanzania. The main objective of the trial was to determine whether a dietary supplement providing 10 micronutrients in physiologic amounts resulted 6 months later in differences in measures of iron status, serum retinol, and child growth when compared with children receiving a nonfortified supplement identical in appearance and taste. Children were randomly assigned to be in either the fortified or nonfortified group. The children, teachers, and researchers did not know which sachets-the blue ones labeled "J" or the green ones labeled "K"-were fortified. The content of each sachet was added to 250 ml of previously boiled water to form a pleasant tasting orange-flavored beverage. During the morning break children lined up according to the two groups and were served their beverage. Teachers recorded attendance in the compliance notebooks.
The results presented here relate mainly to the 774 young primary schoolchildren examined at baseline and 6 months later at the follow-up examinations. All had participated and consumed on each school day attended one sachet of either the fortified or nonfortified beverage. Details relating to subject selection, methodology used, and detailed results in relation to iron nutrition status, serum retinol levels, and anthropometry have been reported elsewhere [6] . Baseline characteristics of children in the fortified and nonfortified groups were similar in terms of mean age, gender distribution, anthropometric measures (weight, height, and body mass index [BMI]), hemoglobin and serum retinol levels, and presence of helminthic infections in their stool samples.
Baseline measurements of both groups
The beverage was very well liked and consumption rates were very high. The percentage of days of possible consumption during the trial did not differ between the two groups (79.9% in the fortified and 81.1% in the nonfortified group). At baseline, 18.5% of the fortified group and 19.1% of the nonfortified group had hemoglobin levels below 110g/L. Findings show that 21.4% of the fortified group and 20.6% of the nonfortified group had serum retinol levels below 200 µg/L. Anthropometry showed that 50.5% of children in the fortified group and 49.5% of children in the unfortified group had height-for-age Z-scores below −2. In none of these measurements are the differences significant between the two groups at baseline.
Changes in hemoglobin, serum ferritin, and serum retinol levels
After 6 months, hemoglobin levels had declined a. In the school trial, children consumed one sachet per school day attended. Women in the pregnancy trial were instructed to consume two sachets per day, one with the morning and a second with the evening meal. b. RDI = recommended daily intake c. Niacin was not included in the school trial. S123 significantly in both the fortified and nonfortified groups, although the decline of 6.7 g/L in the nonfortified group was significantly larger than the decline of 3.2 g/L in the fortified group (table 2) . We have discussed elsewhere [6] our belief concerning the reasons why hemoglobin levels declined in both groups between baseline and follow-up. We believe this was mainly a seasonal effect because the followup exams were performed at a time of year when food is often in short supply prior to the next harvest and a period when malaria transmission is very high. As shown, serum ferritin levels increased significantly in the fortified group, but there was no significant change in the nonfortified group. In those children with anemia at the baseline (Hb < 110 g/L [9] ) there was a significantly higher rise in hemoglobin concentration (9.2 g/L) in the fortified group compared with a nonsignificant rise in the nonfortified group (0.3 g/L). At baseline, there was no significant difference in the percentage of children with anemia (18.5% versus 19.1%). At follow-up, there was a significant difference (chi-square = 0.005) in the percentage of children in the two groups who were still anemic (26.3% versus 35.6%). In terms of serum retinol determinations, the percentage of children in the fortified group whose serum retinol was below 200 µg/L declined from 21.4% to 11.3% between baseline and follow-up (table 3) . This was a very significant improvement. In contrast, the percentage decline in those with deficient serum retinol levels was not significant in the nonfortified group.
Anthropometric-measurement changes
In terms of anthropometry, there were no significant differences in mean weight, height, and BMI between groups at the baseline examination [7] . However, at follow-up, incremental changes in weight (1.79 versus 1.24 kg, a difference of 0.55 kg); in height (3.2 cm versus 2.6 cm, a difference of 0.6 cm); and in BMI units (0.88 versus 0.53, a difference of 0.35) were significantly higher in the fortified compared with the nonfortified group (results not shown).
Effi cacy trial in pregnant women
The pregnancy trial in the Dodoma Region in Tanzania in 1999 enrolled pregnant women attending six different clinics, five in Mpwapwa and one in Kongwa Districts [8] . At baseline, 579 women were screened; 140 were excluded mainly because their pregnancies were too advanced (50%) or because their hemoglobin levels were below 80 g/L (26%). Of the 439 women who enrolled in the study, the main results presented here relate to 259 women who both participated in the supplementation trial and who had not delivered 8 weeks after their initial examination. (Fifty-nine supplemented mothers delivered their infants before 8 weeks of follow-up had elapsed and another 121 women were lost to follow-up.)
The objective of the trial was to evaluate the effect of the micronutrient supplement on iron status, hemoglobin, and serum retinol levels. In a subgroup of women, breast milk was obtained 4 weeks postpartum to determine retinol levels.
At each clinic site, after the baseline examination, pregnant women were randomly assigned to receive either the micronutrient-fortified or the nonfortified dietary supplement. Each woman was carefully instructed on how to mix the contents of one sachet with about 250 ml of clean boiled water to produce a single serving of the orange-flavored beverage. They a. Difference is mean within-individual incremental change between baseline measurements and measurements after 6-month intervention. b. Geometric mean ± 95% confidence interval (CI).
Effi cacy trials of a micronutrient dietary supplement in Tanzania S124 were requested to consume two sachets daily, one with the morning and the second with the evening meal. Each woman was provided with a plastic mug and a 2-week supply of supplement and was requested to collect new supplies every 2 weeks at the clinic for the duration of the 8-week intervention period. During each follow-up visit they brought back the empty sachets that were counted, thus serving as one method of measuring compliance [10] .
Baseline measurements of both groups
Data collected at baseline included assessment of gestational age; information on parity and gravidity of the current pregnancy; history of medical problems and health status; phlebotomy to collect 5 ml of blood (2 ml of serum) for immediate determination of hemoglobin and later analyses of serum ferritin and C-reactive protein (CRP) levels; finger-prick capillary blood to prepare dried spots on filter paper for subsequent determination of retinol and thyroid stimulating hormone levels; and anthropometric data, including height, weight, mid-upper arm circumference, and triceps skinfold thickness. Most of the appropriate measurements were repeated at the 8-week follow-up examination.
Similarities between groups
There was no significant difference at the baseline in terms of hemoglobin and serum ferritin levels of those women who completed the study when compared with those who did not. An equal number of subjects were lost from each treatment group. There were also no significant differences in the age, educational level, parity, gravidity, or anthropometric measurements in women in the two groups. Women in the group receiving the fortified supplement had a marginally higher gestational age when compared with those receiving the nonfortified supplement. The prevalence of parasitic infestation was low and did not differ between treatment groups, nor did history of malarial infection or additional iron supplementation. No significant differences were found in levels of thyroid stimulating hormone (TSH) between groups, or between baseline and follow-up examinations. Most subjects were using iodized salt.
Hemoglobin-level changes
At baseline, 61.4% of the study participants were anemic (hemoglobin level below 110 g/L [9] ) with no significant difference between the experimental and the control groups. At the end of 8 weeks of supplementation, both groups experienced a decrease in the incidence of anemia. The proportion of anemic women in the control group declined from 59.1% to 48.5%. In contrast, women in the fortified beverage group experienced an almost 27% decline from 63.8% to 37%, producing a highly significant difference (P = .019) in the proportion of anemic women between the nonfortified and fortified groups at the end of the treatment period (48.5% versus 37%, respectively) ( fig. 1 ). Table 4 shows that both groups experienced a significant increase in hemoglobin concentration. However, mothers in the fortified-beverage group had a mean increase of 9 g/L while mothers in the nonfortified group had mean increase of only 4 g/L. Therefore, fortified group women experienced a 5 g/L significantly higher increase in hemoglobin concentration when compared with nonfortified group women (P = .015). 
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Changes in serum ferritin levels
As shown in table 4, there was no significant difference at the baseline in the mean ferritin concentration of the two groups (184.7 versus 189.1 µg/L). At the 8week follow-up, however, the mean serum ferritin level was significantly higher (45.9 µg/L) in the fortified-beverage group than in the nonfortified group (P = .009). Mothers in the fortified-beverage group had a significant mean increase of 30.4 µg/L, while mothers consuming the nonfortified beverage experienced a nonsignificant mean drop of 19.9 µg/L. Therefore, the fortified beverage appeared to result in a net improvement in ferritin concentration.
Changes in serum retinol levels
The results of the serum retinol determinations, including the changes between baseline and follow-up examinations in both groups of subjects are also shown in table 4. Data are included for any woman in either group who had not delivered her infant, and also for the smaller number of women who had delivered prior to the completion of 8 weeks of supplementation. As shown in table 4 there was a decline in serum retinol levels between the baseline and follow-up examination prior to delivery in both groups. It is known that serum retinol levels decline during the last weeks of pregnancy and that it takes rather large doses of medicinal vitamin A to reverse this decline [11] . However, in those mothers who had delivered their infants, the mothers consuming the fortified supplement had a significant improvement in serum retinol levels ( fig.   2 ), whereas there was a marginally significant decline in mean serum retinol levels in mothers receiving the nonfortified supplement. At follow-up, mothers who had delivered and were in the fortified group had mean serum retinol levels 0.12 µmol/L higher than similar mothers consuming the nonfortified supplement. In a separate analysis, we found that serum retinol levels were positively correlated with increases in hemoglobin [8] , illustrating the importance of an adequate vitamin A status in the control of anemia. 
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Breast milk retinol levels
Samples of breast milk were obtained approximately 4 weeks postpartum in 50 mothers in the fortified group and 34 in the nonfortified group. The results are provided in table 5, which shows that mothers in the fortified group had mean breast milk retinol levels of 1.24 µmol/L compared with 1.06 µmol/L in mothers consuming the nonfortified beverage. The difference is highly significant. In a separate analysis, we found that serum and breast milk retinol levels were significantly positively correlated. Breast milk retinol levels were not significantly associated with other measures of nutrition status, such as hemoglobin or serum ferritin levels. Therefore, the results show that the fortified supplement was significantly associated with higher breast milk retinol levels.
Benefits of the micronutrient dietary supplement
These trials were initially designed to test the efficacy of a newly developed multiple-micronutrient supplement both in schoolchildren and in pregnant women. The results summarized above illustrate that the fortified supplement when compared with the nonfortified supplement had a positive impact on measures of iron (in terms of hemoglobin and serum ferritin levels) and vitamin A status (in serum retinol levels) in both children and women; it appeared to improve the growth of children; and it also seemed to increase levels of retinol in breast milk from mothers consuming the fortified beverage.
As previously mentioned, the major micronutrient deficiencies identified in Tanzania are iron, iodine, and vitamin A deficiency [2] . The ultimate objective of the trial was not only to deliver adequate levels of bioavailable iron, stable vitamin A, and iodine via the beverage that schoolchildren and pregnant women found to be highly palatable and pleasant to take, but also to provide in physiologic amounts many other essential minerals and vitamins, including zinc, vitamin C, and folate (table 1). From unpublished dietary evidence, daily consumption of the beverage raised the intakes of the 10 micronutrients (11 in the pregnancy trial) to levels above accepted recommended dietary intakes. Therefore, the multiple-micronutrient-fortified powdered fruit drink delivers nutrients in a tasty beverage that is convenient and affordable.
Product acceptance
During the pregnancy trial, we employed, with UNICEF support, a social anthropologist with extensive Tanzanian experience to examine social attitudes toward the use of this beverage supplement. We recognized that frequently a new health or nutrition intervention, even if scientifically demonstrated to be efficacious, does not assure that people are likely to accept or adopt the product tested. The anthropologist concluded [10] , without qualification, that women (1) like the beverage as a delivery vehicle; (2) prefer this dietary supplement to pills such as ferrous sulphate, (3) consider it beneficial to health, and (4) are willing, and able, to utilize the supplement properly and follow instructions concerning its use.
We found that the Ministry of Health very frequently fails to make available iron and folate tablets to pregnant women, and in Tanzania (as is the case in many countries), it has been shown that compliance in taking these tablets is low. So our trial leads us to believe that a dietary supplement such as this would be popular, be widely consumed, and could have major benefits. In the case of Tanzania we are exploring ways to have it locally manufactured.
Micronutrient dietary supplements offer a viable fourth approach, one that can control several deficiencies using a single intervention. This approach is different from the three standard approaches mentioned earlier, because it delivers micronutrients that fill the nutrition gap via a vehicle that is, or becomes, well accepted by the target group.
Early successes in dietary supplementation
The supplementation of diets with a specific food substance high in one or more micronutrients recognized as potentially deficient in the regular diet is not a new concept. Up to about 60 years ago, children in industrialized or industrializing countries received a regular dose of cod liver oil to stave off the effects of vitamin A and D deficiencies. In the early 1900s, rickets (the consequence of prolonged deficient vitamin D intake or lack of sunshine) was very common among children in the poor communities of industrialized cities where the diets were comprised of a small range of foods and there was limited access to outdoor areas and thus direct sunlight. In some countries, on the shelves of remote, small rural and urban shops, one can still find bottles of a concoction of halibut oil high in vitamins A and D or of Ribena® (GlaxoSmithKline Group), to provide vitamin C. Glucosade, a supplement claiming to provide instant energy, is widely sold; its main nutrient is glucose. Other products, some labeled as "tonics," are widely available in many countries worldwide. However these supplements and tonics often do S127 not include those minerals and vitamins most lacking in local diets. Often, these products are a very costly way of providing micronutrients to target groups that have limited income. In Europe and North America, the promotion of cod liver oil and other healthful dietary supplements empowered mothers with affordable options to prevent rickets in their children, and where such solutions were not affordable, those dietary supplements were available free of charge through public health clinics. The development of better health care systems, affordable and diversified food supplies, and a growing appreciation of the health benefits of outdoor play presumably also underlie the decline of rickets in industrialized countries [12] . Unfortunately, the concept of regular dietary-supplement consumption has not been translated from industrialized countries to the populations of nonindustrialized countries that continue to be at risk of, or suffer from, micronutrient deficiencies.
Recently in South Africa, a trial of a micronutrientfortified biscuit was successfully tested and yielded positive results [13] . There is also extensive literature on the successful use of dietary or food supplements such as Incaparina in Guatemala to provide additional energy, protein, and other nutrients to children [14] .
Implementing a new dietary supplement
In conclusion, the dietary-supplement strategy recognizes the key principles incorporated in one or all of the other three commonly used intervention methods as follows: behavioral change via social marketing, diversification of food intake, supply of specific vitamins in specific foods, and regular doses of vitamins and minerals specific to regionally or locally recognized deficiencies. These are the underlying mechanisms by which micronutrient deficiencies are addressed. Just as food diversification seeks to create a supply, demand, and taste for a new food item, so should the promotion of a dietary supplement; and, just as medicinal supplements aim to provide a significant (albeit pharmacologic) dose of specific nutrients, a well-developed supplement could do the same using physiologic amounts.
Dietary supplements may potentially overcome some of the problems identified with other approaches to micronutrient deficiencies. Where sufficient appreciation and desire for the food item is generated-developed through commercial marketing strategies-supply should be ensured through market demand. Political will and external, public resources are not necessary inputs, although they could be of benefit in generating a rapid development of demand and supply or for ensuring access through subsidies and/or free supply where income is not sufficient. The argument for a contribution from commercial manufacturers to the cost of subsidies and for social-marketing promotions should not be overlooked given the potential for longer-term sales development.
As with the dietary supplement practices of old, this approach can empower mothers and families with a healthful, care-giving practice that they control and can ideally access with security at reasonable cost. Importantly, it is technically possible to include several micronutrients within a single food item, thus the process of addressing a situation where there are several deficiencies is simplified-a clear advantage over current fortification and medicinal-supplementation strategies.
Other versions of the test product
The dietary supplement described here was produced by food scientists at The Procter & Gamble Co. in Cincinnati and was especially manufactured to contain the range and amount of micronutrients we requested for the trials in Tanzania. The same dietary supplement, also in the form of a powder to make a fruit-flavored beverage, has more recently been tested elsewhere, sometimes with alternative packaging and different flavoring other than orange. It has been extensively tested in the Philippines [15] , is being manufactured and commercially marketed under the brand name NutriStar® in Venezuela (P&G), and is being tested in an efficacy trial in adolescent girls in Bangladesh.
Public-private partnerships
The Tanzanian trials described here provide an excellent example of public-private partnerships and true collaborative efforts. In the work in Tanzania, collaboration involved the TFNC; UNICEF staff based in New York, Nairobi, and Dar es Salaam; the Micronutrient Initiative in Canada; The Procter & Gamble Co.; Cornell University's Division of Nutritional Sciences; and importantly also local institutions and civil society in the Dodoma Region of Tanzania. This collaboration and long-term partnerships have been rewarding to all and have been maintained over many years.
Plan for overcoming micronutrient deficiencies in Tanzania
Tanzania is currently taking steps to address the serious problems of iron, vitamin A, and iodine deficiencies. Wisely, a variety of strategies are being used. Among the interventions being tried are iron and folate supplements administered to pregnant women; programs to deworm children in part to reduce anemia; fermentation and germination of grains to improve iron utilization and to reduce the action of phytates;
Efficacy trials of a micronutrient dietary supplement in Tanzania S128 vitamin A supplementation in high-risk children in many health units; efforts to increase the production and consumption of carotene-rich foods; legislation to ensure iodization of salt from the major manufacturers; and other actions to address diseases, such as malaria, that influence nutrition status [16] .
These two studies in Tanzania are considered an important first step in testing and further developing the mechanism of dietary supplementation for addressing micronutrient deficiencies. A distinction is being made here between medicinal supplements such as ferrous sulphate tablets and dietary supplements. Differences include the fact that medicinal supplements are taken under medical supervision and control, whereas dietary supplements for children are controlled by the mother or family, and for the pregnant woman by the mother herself. Another important difference is that this dietary supplement provided physiologic "doses" of 11 micronutrients, where medicinal supplements provide doses of micronutrients much above the RDI and often only one or two micronutrients per dose.
It is not expected or intended that this approach will replace current programs and strategies, but instead that it will provide policy makers, health planners, and, more importantly, mothers and families, with an additional option. The decision on which strategy to pursue or promote and how public dollars will be directed must be assessed on a case-by-case basis. Moreover, consistent with current understandings and experiences, which show that no single approach will be effective in all settings and at all times, the further development of this fourth option can provide an effective means to fill the gaps left by the other three approaches.
